Based on a qualitative study of the practice of Yield Management in the hotel industry, and semi-direct exploratory interviews with 27 Paris hotel managers, this study highlights the strong connection between Yield Management and information systems, and stresses the great importance of the role played by the human factor in the establishment and development of an effective Yield Management system.
Introduction
Under current conditions, with the market in crisis, hotel managements are increasingly turning to technology and computer applications for decision-support tools, for example Yield Management (YM in the rest of the article), seeking a better way to manage their occupancy and optimize their income. However, YM is not a new technique. In fact, the techniques of YM have been attracting attention from numerous researchers and practitioners for more than two decades. Although its techniques have been extensively documented on the theoretical level, especially in the air-transport sector, their application and development in the hotel industry have received little attention. In order to enhance our understanding of the technique in this area, and to identify the variables and factors affecting its introduction, development, and successful use, we have employed an exploratory approach based on a qualitative methodology. Our study particularly addresses the human factor and its importance for the success of these techniques, now seen as inescapable components of the information systems of hotel organizations.
Although the introduction of new technologies has limited the scope of human intervention in certain occupations, in others it has made possible a higher level of skill, an increased responsiveness, and a greater efficiency. In this connection, YM techniques provide a type example for studies of the interaction between Man and technology. This study is intended to provide a better understanding of the role played by the human factor in the application of new technologies. Are YM techniques capable of replacing human decisions, or do they instead serve to complete and refine our own decisions on the pricing of services? In this study we will pay particular attention to human involvement in the adoption of YM techniques by French hotels.
Description of Yield Management in the hotel business
YM has been defined in a number of ways. However, its purpose is simple. It is to provide better management of a limited available capacity (such as airline seats or hotel rooms), so as to maximize overall income by applying a flexible pricing policy (Desiraju and Shugan, 1999) based on a segmentation of the supply (Desmet and Zollinger, 2000) . The most widely accepted definition is that proposed by Smith, Leimkhuler, and Darrow (1992) . They suggest that "YM is a sophisticated way of managing supply and demand by acting simultaneously on the prices and the available capacity. It is a process of allocating the best service to the best customer at the best price and at the best time".
Since the 1980s, YM has been extended far beyond airline pricing. Although it initially focused on modeling, the literature subsequently concentrated primarily on the applicability of this technique to other activities (Jallat and Ancarani, 2008) , particularly ones that combined a certain number of conditions (Kimes, 1989) . The hotel business is one of the areas that meets this requirement, and provides a context that is very favorable for the application of Yield Management techniques (Lehu, 2000) . However, as recommended by Guilloux (2000) among others, research on YM must be carried out in a more general manner, taking into account the many factors affecting its implementation and success. It would seem wise to consider first its interactions with the hotel organization's information system and human resources.
Yield management and information systems in the hotel business
According to Perrien and Ricard (1994) , the organizational structure and level of technological development in which a hotel is situated directly affect its chances of successfully implementing a YM system. Along with several other authors (e.g., Warren and Ostergren, 1990; Yucelt and Marcella, 1996) , Daigle and Ricard (2000) found that the use of information systems, and especially those that employ databases, was essential for the successful implementation of a YM system. According to MacVicar and Rodger (1995) , the use of computerized systems in hotels was inevitable. Management reports prepared without computer support would be too incomplete and would not allow the various market segments to be handled. In cases where capacity is limited and demand fluctuates widely, Gamble (1990) considered that the use of new information technologies to manage the available supply was essential.
If we take into account all the variables that a hotel must consider if it is to arrive at the best solution (different categories of guests, different rates, a variety of options, sales restrictions, etc.), it becomes evident that our limited human cognitive capacities will never, by themselves, be able to identify the optimal decision. Some decisions require a choice among a variety of risks that are difficult to apprehend or measure.
Sophisticated computing tools then become essential for improving the management of capacity. YM programs allow the processing of large databases replete with information on the history of the organization's activities, consumer behaviors, and the competition. This enables more accurate forecasting and the efficient, real-time management of sales. According to Lehu (2000) , effective YM cannot be achieved without the use of sophisticated modeling closely adjusted to the company's activity, and usually supported by a powerful information-processing system. Computers allow us to make accurate and impartial forecasts, more in line with reality.
However, in order for YM to generate a real increase in earnings it has to be understood, learned, and above all accepted by every member of the organization (Farell and Whelan-Ryan, 1998) . Poor communication between the various operating departments, a lack of understanding of YM's principles, or resistance to implementing these techniques can lead to a substantial opportunity cost. A YM system will not be of benefit to an hotel if individual employees do not effectively manage the recommendations that the tool provides. Yeoman (1996) describes YM as a system of human activity. This position is supported and discussed by Yeoman and Wateson (1997) among others. They confirm that the management process created by a YM system is basically a human activity, and that its results depend mainly on the team in charge of it. According to Daigle and Ricard (2000) , when we speak of a relational approach in the hotel business we are really talking about YM. Thus the success of a Yield-Management system appears to be directly related to the human factor.
Yield Management as a human activity
One of the factors in the success or failure of the use of YM in an organization is to be found in the intelligent use of its abilities for booking and overbooking. This assumes that the personnel is qualified and responsive (Hendler and Hendler, 2004) . YM is not just a piece of software that, once installed, will function automatically. Rather, it is a method of management which managers and employees alike must be trained to use (Liberman, 2003) . The main decision that the personnel responsible for reservations must make consists of choosing between two alternatives which can be summarized simply as: should I sell this unit now at this price, or should I wait in case a customer comes along who will agree to a higher price? Each of the two decisions presents a risk. If the company turns down a booking at a lower price, hoping to sell the service (room, seat, etc.) at a higher one, it risks finding itself with unsold services: this is the risk of waste. The reverse situation consists of accepting the reservation, thereby losing later customers ready to pay a higher price: this is the risk of rejects. A third decision, arising from the practice of overbooking, involves a risk of refusal. This risk occurs when the number of services sold in excess of the capacities exceeds the number of cancellations. The company is then forced to refuse customers who have made bookings, or even paid in advance.
The personnel have to manage the bookings and optimize the rate of overbooking allowed in each price category so as to minimize the resulting risks. The choices made between the three risks (waste, rejects, and refusal) directly affect the functioning of the YM system and thus the result obtained (Daudel and Viall, 1994; Capiez, 2003) . YM techniques, in particular the appearance of the occupation "Yield & Revenue Manager", mark the end of decisions based on intuition and chance. Naturally it is still necessary to make use of the experience, skills, and common sense of men and women, but they all need to be supplemented by new technologies (computer tools and programs) of an ever more innovative nature.
A YM system does not take away a manager's autonomy of decision (Liberman, 1993) . The expertise of a person who can accept or reject bookings remains essential for detecting possible drifts in the system under particular conditions, such as the mistaken refusal of a booking from a business customer or a regular patron. In these cases the manager is free to ignore the recommendations made by the system (MacVicar and Rodger, 1995) . Meticulously following the system's recommendations can lead to problems, because the system does not address factors that are difficult to quantify-for example, no priority is assigned to a regular customer. However, it should be noted at this point that the recommendations supplied by the system are generally effective in substantially reducing the margin of error, compared with situations in which this technology is not available.
Among the seven principles set out by Cross (1998) which the organization should adopt when implementing YM techniques, we consider that two are of fundamental importance. (1) The use of reliable information, which means that it is necessary to compile vast quantities of detailed information and store it in historical databases. However, this may not be a real decision-support system if the information is not applied in a relevant manner. The information must therefore be processed in light of the market in order to predict future changes in consumer demand. A reliable forecast must anticipate what will happen, regardless of what people believe or what they would like to happen. Managerial intuitions can turn out to be wrong. Even experienced managers rarely display a perfect impartiality. Only a computer with an appropriate program can adequately formulate reliable predictions. (2) Training and involving the personnel: YM does not take the place of managers in making decisions; it is primarily a tool for supporting decisions. The role of the personnel will in no way be diminished in companies that adopt these techniques. On the contrary: it will become more important than ever. The computers will take over a significant portion of the work: the collection, processing, and distribution of data, and the sorting and filtering of information. The managers will complete this work by performing the critical analyses and making the decisions.
Methodology
As part of this exploratory study, semi-direct face-to-face interviews were carried out. We prefered to choose a qualitative study in order to explore in depth the perceptions of managers and to identify possible differences between them. We also believed that a quantitative study based on a questionnaire may bias the results of our study by limiting the scope and the diversity of their answers. To truly understand their opinions without orientating them we therefore decided to lead face to face interview with open questions. We conducted these interviews with a sample of 27 senior managers in 20 hotels in Paris and its environs (Appendix A). To ensure the confidentiality of the information, the interviewees were not identified, and the 20 hotels were accordingly designated H1, H2, etc. (Appendix A). Our sample then comprises 27 individuals. We interviewed 18 persons from management (15 hotel managers, one assistant manager, and two operations managers). The other persons interviewed were YM managers in their respective hotels (two revenue managers, five yield managers, one reservations manager, and one hospitality manager). In some hotels we interviewed more than one manager (two to three persons in seven hotels). The main objective of these interviews was to obtain a more detailed understanding of the components of a successful adoption of YM, and of the development of YM techniques in the hotel sector.
The 20 hotels making up our sample are of medium to large size (the smallest has 40 rooms and the biggest 736, the average capacity being 247 rooms). All the hotels we visited are in the two-to four-star luxury category (Appendix A). The choice of Paris and of hotels with relatively large capacities was necessary in order for the hotels to possess and apply a YM system. All the interviews with the 27 managers were conducted by using an interview guide endorsed by an expert in the hotel sector and a professor of marketing.
The interview guide was limited to four general topics related to the implementation and development of YM in the hotel business. The interviews had an average duration of 65 minutes (from a minimum of 35 minutes to a maximum of 2 hours 30 minutes). Apart from one hotel manager who preferred not to be recorded, all the interviews were taped. Recording the interviews made possible an almost total re-transcription of the interviewees' words. We then grouped the manager's opinions by topic, and used these groupings to obtain the following main results. This methodology was close to the one of content analysis (eg Bardin, 2007) that is often used in the study of individual perceptions. Nevertheless we decided not to use a pre-defined list of themes identified from the literature but rather to let the themes emerge from the analysis of the interviews, in order to be consistent with the exploratory perspective we chose for this study. When we considered that two themes identified in the answers of different managers were close to each other, we decided to group them together by creating a more general theme. We then associated verbatim with each of the final themes we identified.
Results and discussion
The main objective of this work is to identify the decisive factors in the successful implementation of a YM system, by means of an exploratory qualitative study. In formulating our recommendations we relied on the existing literature, and on interviews conducted with hotel managers. The comments of the interviewees lead to four recommendations for the optimum use of a YM system, all directly connected to the human factor. The principal results are:
Management commitment
The commitment and motivation of management are decisive in the implementation of a relational approach (Wilson 1995) . The words of the interviewees in our sample, especially the passages quoted in Appendix B, confirm this result. These managers consider that the commitment of the management is very important for the successful implementation of a YM system. Management must initiate the introduction of YM, closely monitor its operation, and be fully involved if the outcome is to be successful. They also recommend that the hotel manager and the Yield Manager work together to determine the hotel's strategy.
A firm commitment from management to succeed in this organizational change needs to be based on its conviction that such a system is necessary and worthwhile.
Importance of a YM system
The testimony presented in Appendix C shows that the interviewees are unanimous concerning the importance of these techniques. YM is found to be beneficial, profitable, useful, opportunistic, effective... which makes it a necessary, even essential tool: no hotel manager can do without it. These words recur frequently in the collected comments, and the interviewees back them up. The managers consider that these techniques provide food for discussion and bring valuable recommendations as well as significant profits arising from more accurate predictions.
These results corroborate the work of MacVicar and Rodger (1995) , who found that the use of a YM system enables the personnel to "transform themselves" by becoming familiar with these techniques. Several other authors, e.g., Liberman, 1993 , find that a YM system allows for more formalized decisions. These computerized tools enable a simpler control of the decisions taken, and reduce the number of errors. The dominant view is that the system strengthens the position of the decision-maker, and brings greater precision to the actions undertaken. All of the managers interviewed state that they are convinced of the substantial contributions made by a YM system to improving the utilization of information.
Contribution made by the tool (software program)
According to the managers interviewed (Appendix D), a Yield Manager cannot properly do his or her work without having a YM program. According to Liberman (1993) , any YM system must be based on a sophisticated mathematical model. Indeed, without the computer and the application of a software program, the best results obtainable from YM will never be achieved, because only a computer can provide good forecasts of the demand, cancellations, no-shows, walk-ins, etc. It makes recommendations for restrictions, estimates the probable income from the displaced demand, checks availabilities, provides proposals for managing groups and durations of stay, and so on.
A YM program is thus an excellent optimization tool. It offers the person in charge (ideally a Yield Manager) a continuous response to the moment-to-moment changes occurring in the data, and a more accurate long-term overall view. The automatic processing of information provides enormous savings in terms of time, and excellent reliability in the information available for immediate use.
The major importance of the human factor
Our interviews (Appendix E) show that in order to successfully implement a YM system, the personnel must be properly trained. According to Guilloux (2000) , Yield-Management training must be provided at the technical, philosophic, and cultural levels. Not only is it critically important that reservation managers be trained in the techniques and concepts of YM, but also hotel managers. According to Yeoman and Watson (1997) , the process of controlling the system is essentially a human activity. Having personnel who are well trained in Yield-Management techniques will enable the hotel to seize opportunities and contribute to the successful application of the system. Proper training of the person in charge is therefore indispensable. Our interviews also confirm the findings of Bradley and Ingold (1993) who, based on an analysis of the views of the hotel personnel they interviewed, found that it was more difficult to train managers in YM techniques without using a computer. Using a computer as a tool for training considerably reduces the perceived difficulty and complexity, because people will view these techniques as an extension of their daily tasks.
The great importance of the computer tool and the value of a YM program can then be recognized by hotel managers. However, we found that the 27 persons in our sample were unanimous in saying that the use of YM is, in the first instance, a common-sense business. To manage better and to make the necessary decisions requires capable, adaptable people, with trained teams that are able to respond quickly and effectively.
The program provides statistics, forecasts, figures, and sometimes also recommendations. But when it comes to accepting or rejecting a reservation, and for choosing among a number of risks, it is men and women who decide. The human component is therefore far from being negligible. On the contrary, it is more important than ever. Moreover, the creation of the position of "Yield & Revenue Manager" and its ever-growing importance in the hotel business is an illustration of this discussion.
A mere commitment by the management will not enable the implementation of an appropriate YM system. If the personnel do not share the same motivation the result may be disappointing, and sometimes even contrary to the objectives. A successful move to a YM system requires that every stage of the implementation process be completed. This process is essentially based on knowledge, acceptance, and training.
At the end of this endeavor, it is necessary to grasp its managerial scope. Our study confirms the main results of previous studies in non-French environments. As emphasized in the study by Daigle and Ricard (2000) among others, major hotels succeed in being "relational" by using and controlling information technologies.
Of course, in the hotel business decisions must take into account the managers' experience and their knowledge of the market and of the profiles of each type of customer. However, using only intuition and "common sense" will not lead to the optimized management of what a hotel has to offer. Under current market conditions, and especially during a crisis, acquiring sophisticated statistical-analysis tools has become a sine qua non for having a more profitable and competitive hotel.
The comments gathered in the interviews confirm the fundamental importance of the fact that these new YM techniques must be accepted by all of the teams (management, reservations, reception, and other). A commitment by all the parties involved, based on a firm belief in the usefulness and importance of the system and accompanied by quality training of the personnel, are prerequisites for managing a hotel under a YM system.
Conclusion
We believe that our research has contributed to the debate concerning (i) the importance of the adoption and development of YM techniques in hotels, and (ii) the absolute necessity of human resources capable of backing up this organizational change. It appears that the human factor is critical to the implementation of an effective YM system. Although YM has been described in many articles as a technique that makes possible accurate predictions of the behavior of demand, which can lead to higher earnings, this can really only be achieved if the results produced by the system are carefully interpreted by personnel trained to make the necessary decisions. Lastly, the success of yield management in a hotel requires the commitment of essentially all of the personnel, and a close inter-departmental coordination.
However, a broader application of the results of this study may be difficult, for several reasons, the main one being that the majority of the hotels studied belong to a chain or group of hotels. This study attempts to make a contribution to the debate on the importance of the human factor in the success of a new decision-support system. Additional research is needed to supplement it, in particular by examining broader samples and/or interviewing a number of persons occupying different positions in hotels employing YM. 
